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Metal Forming (Cont.) sov/zte7

of Tube Rolling in e Contimuous Mill With a Long Mandrel
Results of expe:imental investigations of pass design for a continuous tube-
rolling mill are presented. (auses of such tube defects as nonuniformity of
wall thickness and defective ends are discussed, Improvements in pass design,
mandrel withdrawal, and roll pressure adjustments are suggested as remedies.

Meyerovich, I.M. [Candidate of Technicel Scienzes], and P.P. lavrov [Engineer] ,
[TsNIITMASH]. Torgue During Tube Rolling in a Continuous Seven-stend M111

Shveykin, V.V. [Doctor of Technicel Sciences], and G,”Ya Gun [Engineer],
[Urel Polytechnical Institute}, Analytical Method for Determining Unit Pressure
Puring Tube Rolling Without a Mandrel

Bernshteyn, M.M. [Engineer, All-Union Scientific Research Tnstitute for Pipel.

Change in Wall Thickness of Small-size Tubes During Drawing Without e Mandrel
A formule is derived for determining changes in wall thickness and outside
diemeter, amount of reduction, approach angle of the nib, coefficient of
friction, and ultimate strength of tie material. Another formula for deter-
mining initiel well thickness is presented. .The formulas are confirmed by
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experimentel data.
'AVATIABIE: Iibrary of Congress
card 7/7

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6

Sy R | S

SRR RN

-lte

PHASE I BOOK EXPLOITATION 80V/3520

Presnyakov, Aleksandr Aleksandrovich

P —— R e - - .
Plastichnost' metallicheskikh splavov (Plasticity of Metal Alloys)
Alma-Ata, Izd-vo AN KazSSR, 1959. 209 p. 1,700 copies printed.

Sponsoring Agency: Akademiya nauk Kazakhskoy SSR. Institut yadernoy fiziki.

Eds.: L. N. Moskvicheva,and K. Kh. Barlybayeva; Tech. Ed.: Z. P. Rorokina.

PURPOSE: This book is intended for members of sclentific research institutes
and engineers at plants engaged in metal-forming proceases.

COVERAGE: Information obtained from various sources on the plasticity of metals
and alloys is reviewed and summarized. The plasticity of aluminum, nickel,
brass, bronze, copper, carbon steel and alloys of different systems is analyzed
and 1llustrated by diagrams. Results of testing plasticity and strength of
alloys and solid solutions are discussed, and the dependence of the strength
of alloys on temperature and composition is investigated. Changes in proper-
ties caused by aging of certain types of bronze are discussed, together with
results of the study of deformations with the aid of X-raysand microscopes.
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Plasticity of Metal (Cont.) Sov/3520

Results of experiments are discussed in detail ,and bvasic conclusions

drawn from the investigations are explained. No personalities are
mentioned. There ere 261 references, of which 213 are.Soviet and the rest

gre English, French, sud German.
TABLE OF CONTENTS:

Ch. I. Published Deta on Plasticity of Metals and Alloys 3
Ch. II. Remarks of a General Nature on Methods of Studying Plasticity 3l
Methods of preparing and studying experimental alloys 36
Ch. III. Plasticity of Copper Base Alloys 38
Study of plasticity of Cu - N alloys 38
Plasticity and strength of brasses 43
Study 'of plasticity and strength of tin bronzes with Zn, P, PD, apd
Ni additives 48
Plasticity of tin bronzes 4ith Zan, P, Pb and N1 additions in the
case of dynamic failure 5T
Change in plasticity and strength of tin bronzes with P, Zn, Ni,
and Pb additives in the case -of static failure 64
Aging of industrial brenzes of the types OF 6.5 - 0.15 and 8
1
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Plasticity of Metal (Cont.)
Discussion of experimental data on bronzes

Ch. IV. Plasticity of Aluminum Alioys
Plasticity of Al - Cu alloys
Superplasticity of aluminum - copper eutecti alloy
Plasticity of Al - 81 alloys
Plasticity of Al - Zn alloys
Effect of superplasticity in Al - Zn alloys
Discussion of experimental data on aluminum alloys

Ch. V. Plasticity of Zinc Alloys
Plasticity of Zn - Al alloys
Study of Zn - Cu, Zn - Pb, and Zn - Cd systems
Plasticity and strength of Zn - Pb alloys
Plasticity and strength of some alloys of the Zn - Cd system
Regularities in plasticity changes of zine alloys

Ch. VI. Plasticity of Magnesium Alloys
Plasticity and strength of some alloys of the Mg - AL and Mg - Zn
systems
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Ch., VII. X-ray Apnalysis of 890l1id Solutions 158
Methods of investigation 158
’ Homogeneous aging of unsaturated Cu - Zn solid solutions 161
Change in crysial structure of Cu - Zn alloys at high temperatures 167 .
Ch. VITI. Regularities in Plasticity Changes orf Alloys Dependent
on Temperature and Composition 178
Baslc Conclusions 201
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50v./180.59-1-14/29
AUTHORS: Presnyakov, A.A. and Starikova, G.V. (Alma-Ata)

TITLE: Conditions for the Appearance of Super-Plasticity in
Cast Eutectics (Ob usloviyakh vozniknoveniya sverkh-
plastichnosti v llitykh evtektikakh)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
. nauk, Metallurglya i toplivo, 1959, Nr 1, pp 7577 + L
plata (USSR,

ABSTRACT: Presnyakov and Chervyakca have described (Ref 1) and
investigated (Ref 2) the effect of super-plasticity in
Al-Cu eutectic rapidly cooled during crystallization.
In the present article the authors describe work on the
systems Al-S5i (11,7% Si), Al-Ni (5.7% Ni) and Al-Fe
(1.9% Fe) with the cbject of.elucidating this effect in
cast iron eutectics., Grade AI aluminium, grade Kr-1
silicon, NOO-grade nickel ang low-carbon steel were used.
The alloys were superheated by 150-2009C before pouring
into graphite and metal moulds, 5 X 20 mm working-
section test-pieces were cut from the ingots.
Plasticity in teusion was determined at every 1000G,

Card 1/3 ©xcept near the eutectic temperature when the interval
was reduced to 209C,. Heating time was 20 minutes. The
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Conditions for the Appearance of Super-Plasticity in Cast BEutectics
results are shown in Figs 1, 8 and 9 fur the silicon,
nickel and iron alloys, respectively, as curves of
percentage elongation (curves 1,3) and percentage con-
traction in cross-sectional area (curves 2,4) against
temperature (%#). The lattice parameters were measured by
the X-ray back-reflection method for specimens cast into
a metal mould, a graphite mould and in the deformed and
annealed states. Figs 2, 6 and 7 show the X-ray patterns
obtained after hot deformation and annealing (a) and
after quenching from the liquid state (8); Figs 3, b4 and
5 show the corresponding microstructures. The authors
conclude that for super-plasticity to appear at tempera-
tures near that of the eutectic transformation a certain
degree of metastability must be present. The super-
plasticity effect can become very pronounced only when a

Card 2/3 considerable number of atoms of the second component
participate in the atomic movement during the
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Sov/180.59-1-14/29
Conditions for the Appearance of Super-Plasticity in Cast Butectics

decomposition of the metastable state in the deformation
process, The appearance of the effect also depends on
the influence of temperature on the solubility of the
Second component in the solid solution (as suggested by
Bochvar, Ref 4),

Card 3/3 There are 9 figures, 1 table and 4 Soviet references.
SUBMITTED: June 16, 1958
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PRESKFYAKOV, A.A.; CHERVYAKOVA, V.V,

Plasticity of some aluminum alloye. Trudy Inst, iad, fiz, AX
Kazakh. SSR 2:3-29 's9, (MIEA 13:3)
(Aluminum alloys) (Plasticity)
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Superplasticity of alloys. Trudy Inst. iad. fiz. AN Kazakh. SSR
2:30-40 '59. (MIRA 13:3)
(Alloys) (Plasticity)
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PRESNYAKOV, A.A.; NOVIEOV, A.V.

Investigation of the mechanical properties of tin bronzes with

small amounts of 2zine, phosphorus, leed, and nickel. Trudy Inst.

iad. AN Kazakh. SSR 2:41-73 '59. (MIRA 13:3;
(Bronze)
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_PRESNYAKOV, A.A.; DUYSEMALIYEV, U.X.

Plasticity of some copper-nickel alloys under dynamic load conditions

Trudy Inst. iad. fiz. AN Kazakh, SSR 2374~77 '59.

MIRA 13:
(Copper-nickel alloya) ( 12)
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PRESNYAKOV, A.A.; SAKHAROVA, N.S.

iad., fiz, AN Kazalkh.
(MIRA 13:3)

b,

Investigation of some tin alloys. Trudy In

SSR 2:78-84 '59.
(Tin alloys)
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PRESNYAKOV, A.A.; KLYUCHNIKOV, Yu.F.

Fine crystal structure and properties of alloys of nonferrous metals,
Trudy Innt, iad. f£1iz. AN Kazakh. S8R 2:85-94 '59.
(MIRA 13:3)
(Nonferrous alloys)
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PRESNYAKOV, A.A.

Causes for decreased plasticity of solid solutlions. Trudir ‘Im)i‘c.
jpd. fiz. AN Kazekh, SSR 2:95-100 ‘59, (MIRA 13:3
(Solutions, Solid)
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PRESNYAKOV, A.A.

tate

Relationship of plasticity to microstructure and to phaze s'
1love. Trudy Inst. iad. fiz. AN Kazekh. SSR 2:101- 108 '59.

in alloy y (NTmA 333 5

(Alloys)
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PRESNYAROV, A.A.; BUKIN, V.V,; MIRONENKO , Yu.P.

Determination of average specific pressures in hot rolling of

nonferrous metals and alloys. Trudy Inst. ind., fiz. AN Kazakh.

SSR 2:129-138 '59, (MIRA 13:3)
(Rolling (Metalwork))
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FRESNYAKOV, A.A.

Characteristics of plastic friction. Trudy Inst. iad. fiz. AN
Kazakh. SSR 2:139-145 '59, - (MIRA 13:3)
(Friction) (Deformations (Mechanics))
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PRESNYAEGV, A.A.; SAKHAROVA, N.S.

Structure of zinc alloys. PTrudy Inat., iad, fiz. AN Kazalkw, ¢
2:146-150 '59, (MIRA 13:3
(Zinc alloys--Metallography)
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80V/78-4-8-36/43
AUTHORS: Preapyakov_, Ae Aoy Dautova; L. I., Klyucknikov, Iz. F.
TITLA: On Some Chargcteristic Features of the Change of the Kicro-
hardness and the Crystal Structure of Brass Alloys (0 neko-
torykh osobennostyakh ismmaneniya mikrotverdosti i kristalli-
cheskoy struktury latuney)

PERIODICAL: Zhurnal neorganichedioy khiwmii, 1959, Vol 4, lir 8,
PP 1926«1927 (UssR)

ABSTRACT ; Publication®s contain .data on %he anomalous changes of the
properties of brasa alloys.in deupendence on the .oomposition
and temperature (Refs 1,2,5). Por this reason the author in~
veatigated tho orystal. atxuature and _the aiero-hardneas . of the
brass alloys in ocast state and after different thermal proces-
sing such as annealing, tempering. The following may be con-
.cluded .from. the. results (Figs .1;2): the maxizmum of the curve
of micrehardness of caat.samples.indicates transformations in

. .Bolid: state. The considerable. deereage. of the microhardress
after the anneeling in alloys containing more thaa 25% zinc
inicates a "hardening” in the liquid. After deformation and

Card 1/2 annealing a regulation under the formation of a two-phase
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S0V/78-4-8-36/43

On Gome Characteristic FPeatures of the Change of the Miorchardness and the
Crystal Structure of Brass Alloys

SUBMITTED:

mixture takes place in the alloys. Annealing at 800° with
subsequent cooling leads to the fixation of the high-temperature
atate of brass alloys. Figure 5 ahows the parametexs of the
orystal latticen. The strong soattering confirmsthe existence
of a hetsrogenaity of sacond order in the solid solutions. In
the alloys L95 ~ L8O the steady course of the parameters is
disturbed betwesn 200-200°. This range of disturbation agrees
well with the tomperature of regulation found by W. Koester

and W. Schule (Ref 5). There are 4 figures and 6 references,

4 of which are Soviet.

December 18, 1958
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Posaibility of calculating admissible reductions in one pass
on the basis of plasticity indices. Obr. met. davl. no.5:47-52 '
'59. (MIRA 13:3)

1.,Fiziko~tekhnicheskiy institut AH KazSSR.
(Rolling (Metalwork)) (Plasticity)
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S0V/136~59~6-15/24
Novikov, A.V. and Eggfnyakov, A.A,

The Ageing of Bronzeshﬁ;afgfézaiis and BrOTsS4-4-2.5
(O starenii bronz BrOF6.5-0.15 i BrOTsS4-4-2,5)

Psvetnyye metally, 1959, Nr 6, pp 79 - 85 (USSR)

There are many difficulties in rolling tin-phosphorus and
tin-zinc-lead bronzes., The main cause of the high scrap is
cracking of the ingots. The two bronzes were investigated
by casting into moulds of cast iron, cOpper and water-
cooled copper. Cracking normally occurs after the first

or second roll on the bottom and edges of the ingots giving
a characteristic parabolic boundary between the cracked and
non-cracked parts (Figure 1). Figure 2 shows the plastic
deformation of BrOTsS4-4-2.5 with different degrees of
deformation. The highest plasticity is shown initially

by the metal from the water-cooled mould, With greater
degrees of deformation copper and then cast-iron moulds
give better results. This is connected with the greater
degree of ageing during deformation of the more sharply
cooled metal. TFigure 3 shows the influence of the degree
of deformation on cold-worked and annealed samples. The

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6"
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' ' 80V Zé26—52-§-15/24
The Ageing of Bronzes BrOF6.5-0.15 and BrOTs ~4=2.5

highest plasticity is shown by the metal from the cast-
iron mould, The plasticity of the metal from the water-
cooled copper mould decreases gharply with increase in

the degree of preliminary deformation, Figure 4 shows

+hat annealing decreases the hardness in the interval
500-800 “C. Figure 5 shows the mechanical properties of

{ne bronze BrOTsS4-4-2.5 during production, which confirms
the above results. It is interesting to note that cracking
is observed during the first and second rolls only which
confirms the theory that it is connected with ageing. The
two bropgzes Bro¥6.5-0.15 and BrOoTsS4~4-2,5 were homogenised
at 700 “C for 48 hours and quenched in water. Samples

were aged at 200 “C, some for one hour and some for 72 hours
and then deformed by rolling. Specimens were prepared from
the rolled strip and tested on an impact machine., Resulbs
are given in Figure 6. For BrOTsS4~4-2.5 the highest
plasticity 13 shown in the gquenched condition, For
BrOoF6.5-0.15 the samples aged for one hour have very small

Card 2/3%
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The Ageing of Bronzes BrOF6.5-0.15 and BrQTsS4-4-2.5

plasticity. After ageing for 72 hours the properties
are fully recovered., Ageing BrOTsSi-4-2.5 results in a
decrease in plasticity. Thus, the rate of precipitation
in BrOF6.5-0.15 is much higher than in BrOTsS4~-4-2.5.
There are 6 figures and 4 Soviet references.
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AUTHORS : PrggnyakoviﬁAAA, and Chervyakova, V.V,

TITLE: On the Question of "Super—Plasticity" of Alloys

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol §, Nr 1,
pp 114-121 (USSR)

ABSTRACT: In the present paper a few data on super-plasticity
obtained as a result of systematic astudy of the influence

of temperature on the plasticity of aluminium alloys are
given. The effect of super-plasticity was first noticed
by the authors in a cast eutectic Al-Cu alloy (33% Cu).
when it was statically strained at 500°C and above
(Ref 5). Testing this alloy 1n its homogenized and
guenched condition, as also cast specimens under dynamic
loading conditions, did not bring to light any signs of

this effect. The photomicrographs of the eutectic alloy
shown in Figs 1 and 2 give an idea of the coarse .
structure of the cast eutectic, which 18 characterized .

by a needle-like structure of plates which are elongated
towards the centre of the billet (Fig 1a) and of the
finely crystalline even structure of the same alloy after

c homogenization (Fig 2)., In order to expose the nature L#//
ard 1/5 of the microfracture at the moment of deformation when

A "
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the alloy exhibits super—plasticity, a microsection of

the cast billet was heated to 525°C, soaked at this
temperature for 15 minutes and quenched. As a result of
such treatment tha neodbe-1iko grainsg havae lost their
distinct cast shape and texture in jgoloted places

(Fig 1b), although the general nature of the coarse
gtructure has remained unchanged, It must be noted

that subsequent polishing of this section for 3-5 minutes
has strongly changed the microstructure of the alloy

(Fig 1, $--2). A partial decomposition has occurred: a
precipitate of the secondary phase can be seen along the
boundaries of the needle-like grains. In some places t.he
boundaries of the former needles can be seen (Fig li%) and
in others (Fig 12 ), where even before polishing the cast
orientation had disappeared on heating, no traces of the
former coarse structure have remained. The photomicrograph
in Fig 3a is characteristic of the structure of the same
alloy after straining at 525°C (one of the temperatures

at which super-plasticity hae been observed). The highly
dispersed, Very even structure gives an idea of the deep
changes in the stracture of the alloy which have occurred
during the deformation process. The microstructure of the

CIA-RDP86-00513R001343010003-6"
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on the Question of "Super-Plasticity" of Alloys

homogenized eutectic, as also of the quenched one, has
remained completely unaltered after deformation (Fig 2a).
and the plasticity has not exceoded the usual values

(Ref 5). In Fig ha the microstructure of the Al Cu
eutectic cast on a polished surface {without polishing
and etching) is shown. Fig 4b is an X-ray photograph of

the cast Al-Cu eutectic, In the study of the Al -Zn v
system, alloys were tested, the zinc content of which is
given in the table on p 116, The method used for the 4

preparation and testing of Al-4n specimens was the same
as that for Al-Cu alloys. The following heat treatment
was adopted: homogenization at 400°C (except alloys 82-95)
for 168 hours. The alloys 82.95 were soaked for the same
length of time at 360°C. Quenching was carried out from
400, 375 and 300°C (2 hours’ soaking) in iced water.
Alloys containing from 71.88% zinc, tested in the quenched
condition, were found to be super-plastic. In Fig 5
isotherms of plasticity of Al-Zn alloys in relation to
the zinc concentration, tested as quenched [rom 375°C,
Card 3/5 are shown., Fig ba shows the microstructure of an Al Zn
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on the Question of "Super—Plasticity" of Alloys

alloy containing 80% Zn and quenched from 375°C,; Fig 6b

is the microstructure of the same alloy heated (after
quenching from 375°C) to 250°C and soaked at that

temperature for 15 minutes; and Fig 6D is the micro-
structure of the same alloy after deformation at 250°C

in the as-quenched condition, etched in 20% NaOH

solution. In Fig 7 the change in strength in relation

to temperature of a few alloys of the Al-Zn system,

tested in the quenched condition, is shown3i: 1 - 71% in; .
o5 - 76% In; 3 - 80% Zn. The results of the ipvestigation ’
of the systems Al-Cu and Al-Zn have shown that the

conditions necessary for a super—plastic state to arise

are metastability in the whole mass of crystallites af

the investigated alloy, and a deformation rate equal to

the rate of their decomposition at sufficiently high

. temperatures to ensure the required atomic mobility.
Data on super‘plasticity obtained by the authors as a
result of their systematic investigation of aluminium
alloys tead to the conclusion that this phenomenon is
associated with a condition of the crystal jattice of
the alloy and definite processes within it occurring as

Card &/5
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a result of temperature changes and stress applications.
There are 7 figures, 1 table and 14 references, 9 of
which are Soviet, & German and 1 English.

ASSOCIATION: Akademiya nauk Kazakhskoy SSR

(Academy of Sciencesof the Kazakh SSR) Lf//
SUBMITTED: July 30, 1957 (Initially)

May 25, 1958 (After revision)
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AUTHORS:
TITLE:
PERIODICAL:

ABSTRACT:

Card 1/4

Presnyakov, A.A., Dautova, L.I. and Klyuchnikov, Yu.F.
Homogeneous Ageing of Unsaturated Solid Solutions

Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3,
PP 394-399 (USSR)

The following simple brasses were investigated: L95,

Lo, L18s, L8o, L7535, L70, L65 and L60; and the
following aluminium bronzes: Br.Al, A2, A3, A4, A5, AG, A7,
A3, A9 and Al10. All the above alloys were made from
copper, MO, aluminium AGQ and zinc TsV. The alloys were
prepared for X-ray investigation as followss; rods of

18 mm diameter and 120 mmn length were cast and forged
(initial forging temperature 800°C) to a degree of
deformation of approximately 30%. From the forged rods
cylindrical "tumblers" were cut. The thickness of their
base was 1.5 to 2 mm and their external surface (used

for X-ray investigation) was ground and polished. The
apecimens were then annealed in air at 800°C for 6 hours.
After annealing, the working surface was ground, polished
and etched with nitric acid in order to remove the work-
hardened layer. X-ray pictures were taken using a Cu-K,
irradiation. In the X~-ray pictures, the interference spots

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6"
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from the planes (420) and (331) were fixed by an
exposure of 45 minutes. The specimen was placed in the
electric furnace and remained immobile during exposure.
1t was heated to 20, 100, 200, 250, 3G0, 350, 4co, 450
and 500°C and the tenjerature was regulated within 10 to
26°., In Fig 1, X-ray photographs of solid solutions are
shown: a - L80, first X-ray exposure alter annealing;
6 - 180, repeated X-ray exposure after storage;
B - Br A5, first X-ray exposure after annealing;
1 - Br A5, repeated X-ray exposure after storage. In
Fig 2, X-ray pictures of alloys with nincomplete
recrystallization!" are showns a - LS0j 6 - Br AZ.
Fig 3 shows X-ray pictures of brass specinens quenched
from 800°C in water alter annealing for O hours:
a - brass L70, immediately after quencning; § - brass 190,
after quenching and ageing. Fig L4 shows "recrystallization!
after ageing of the alloy Br A2 (400°C). The authors
arrived at t' e following conclusions: (1) Homogenizatiou
ageing in unsaturated solid solutions nas been observed.
This is not accompanied by a chanze in the paase

Card 2/& composition of the alloy or LY precipitation of excess
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phases. It results in a very great refining of the
mosaic-block structure and the disorientatior of the
mosaic blocks relative to each other. (2) The occurrence
of ageing in solid solutions having undergone hot
deformation and subsequent annealing testifies to the
"quenching" of the high temperature state of the crystal
structure of the alloy on slow cooling. (3) The
refinement of the blocks during the ageing process and
their recrywtallization at elevated temperatures shows
that for various temperature conditions equilibrium
mosaic structures exist, towards which taa zlloy tends
under all conditions, including that of room toemperature.
(%) The "ageing" process of solid solutions is reversible.
The rate at which the reverse process occurs . will be
greater, the greater the rate of the direct process.

(5) The homogeneous ageing process is preceded by the
closest ordering of solid solutions. This seems to
explain the low rate at which it takes place. There are
4 figures, 1 table and 16 references, 15 of which are
Soviet and 1 German. L*///
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ASSOCIATION:Institut yadernoy fiziki AN KazSSR (Institute of
Nuclear Physics AS Kaz3SR)

SUBMITTED: August 26, 1958 (initially)

November 27, 1958 (after revision) HV//
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AUTHORS: presnyakov, A. L., Vinnitskiy, A&« L.
R ———
TITLE: Device With & Two-part Bolt for Determining the Coefficient of
outside Friction (Pribor s razreznyn Loykom dlye opredeleniya
koeffitsiyenta vneshnego treniye)

PERIODICAL: zavodskaya Laboratoriya, 195%s VYol 25, Nr 4, P 487 (USSR)

ABSTRACT: A device was designed (Figure) which nekes it possible &0 de~
tact frictional forces acting in the immersion,
as well as the true specific pressure on the contact surface.
The'latter'permits the distribution'of'friction in the place of
deformation to be studied, and the frictional coefficient to
ve computeda The lower bolt of the device consists of two
haives — oOne steble and the other movable. The pressure exerted
on the bolt by en immersion 18 transmitted from tne movable half
by & gerew to & dynamometeT, and so the force ig recorded. To
determine the true specific pressure, a second dynamcneter
with angle feelers (ugol'nyy'datchik) of the system DY
¢. I. Aleksan ( according to instructions Ii5-54 on
: the measurement with angle feelers of the system by the
card 1/2 TsNIITMASh) ijg used. The latter contains 2 membrane dynamometer
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Device With a Two-part Bolt for Determining the Coefficient of Qutside
Friction ' '
on which the load acts by & pin. Preliminary tests showed that
the friction coefficient is about 0.1 for copper alloys at
room semperature. There are 1 figure and 1 Soviet reference.

ASSQOCIATION: Institut yadernoy fiziki Akademii nauk Kazakhskoy SSR (Institute
of Nuclear Physics of the Academy of Sciences of the Kazakh-
skaya SSR)
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AUTHORS:

TITLE:

s/180/69/000/01/017/027
E193/E135
Presnyakov, A.A., and Starikova, G .V, (Alma-Ata.
"Un the Amomalous Increase in the Ductility of (a-B)-
Brasses ¥

e

PERIODICAL: Izvestiya Akademil nauk SSSR,0tdeleniye tekhnicheskikh

ABSTRACT:

nauk, Metallurgiya 1 toplivo, 1960 ,Nr 1,pp 123~126 (USSR)

The anomalous increase in the ductility of two-~phase
alloys in the phase transformation range has been
observed and studied by many workers. However, there is

no agreement in the interpretation of the experimental
data and it was for this reason that the present
investigation was undertaken, The QXperimental materials

comprised brassestiL-62  L859--1, and¥L52 (p-brass). Tne
elongation of the specinmens, tested under static tensile
stress, was taken as the criterion of the ductility of
the alloys, this characteristic being most convenient for
studying the "super-ductility" phenorena, The results of
the first series of experiments are reproduced in Fig 1,
where elongation (e, %) is plotted against temperature
(oC) for the L-62 and LS59-1 alloys (curves 1 and 2,
respectively). The results of similar experiments,
carried out on brass L-52, are given in Fig 2 where

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6"
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U.T.5. (op, kg/mm?) and e are plotted against
temperature (ecurves 2 and 1, respectivaly), The rate of
heating during these experiments was approximately

16 °C/min., Although the LS59-1 brass contains 1% Pb, the
maximum value of € (180%) was practically the same for
both L-62 and LS59-1 alloys; this value was attained at
870 ©oC in the former and at 770 oC in the latter alloy.
Intercrystalline cracks appeared in the L-62 brass at

900 OC owing to the nearness of the melting point (903°C)
but at other temperatures the specimens deformed normally
and no symptoms of “purning" were observed. In the case
of brass L-52, a sharp increase in & was observed at
470-480 °C, ZThis offect is attributed to the diffusion
mechanism ¢f the order-disorder transformation which, on
heating, takes place ip the p-brass at about 470 oC.

The maximum value of ¢, attained at 970-600 oC, can
hardly be associated with the order-disorder transfor-
mation and it has been attributed by the present authors
to some other factor of, as yet, unknown nature. The
present authors have postulated that the anomalous UY//
increase in e of the two~phase alloys 1s associated
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with the a —~) 8 transformation. This hypothesis was
confirmed by the r:sults of isothermal tests which are
reproduced in Fig 3, where ¢ is plotted against time
(t, min) at the test temperature for brass L-62, tested
at 870 ©C (curve 1) and brass LS59~1, tested at 725-
740 oC (curves 2 aad 3, respectivalysn ¢ decreased
with increasing time at a given temperature, the rate of
this decrease peirg accelerated by raising the test
temperatures. Thus, an the first approximation; the
anomalous increas: in ¢ 1s proportlonal %o the quantity
of the a-phase still undergoing the a —) B transformation.
This conclusinn has been confirmed by the results of
microscopic examination of specimens of the brass LS%9-~1
after various treatments. The various structures, shown
in Fig 4 (X 200), relate to: a =~ specimen heated to
770 oG and immediately quenched; b - the same specimen,
doformed immediately after reaching 770 ©C and quenched;
B - specimen quenched after being held for 2 min at 770 OC;
2 - the same specimen; deformed after 2 min at 770 0C and
quenched; d - specimen quenched after 5 min at 770 ©C.
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It will be ssen that at the moment of reaching 770 oC

and after 2 min at this temperature, the alloy is still
heterogeneous (FPigs 4 p); after 5 min at 779 oC, the
alloy consists of g-phase only (Fig 4d). At the same

time specimens: tested to rupture {mmediately on reaching
770 0C, or afbter 5 min at this temperature (i.e. at the
moment when they stitl consisted of two phases) and then
guenched, were found to consist (in the near-fracture
region) of one phase only (Figs Wb and 2 ). The ductility
of these specimens was higher than that of specimens
which, at the moment of testing, consisted of one phase
only lga+3 = 1704, eg = 100%) . Several conclusions were
reached. (1) The anomalous increass in the elongation of
specimens of {a+p)-brasses, tested in tension at
temperatures above 700 oG, 1s assoclated with the ¢ =2 B
phase transformation; the maXximum increase in duetility
of these brasses corresponds to the temperature at which
the intensity of the a = B transformation 1is at its
nighest. (2) The connection betweel the decomposition
of the a-phase and the anomalous ductility effect has been
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confirmed by the variation in ductility of specimens
subjected to jsothermal treatmenty the longer the
soaking time at the given temperature, the lower is the
elongation as a result of the alloy approachlng more
closely the state of egquilibrium. For the same Treasoll,
ductility decreases with increasing temperature of the
isothermal treatment. (3) Rapid increase in ductility
of brass L-52, at 470-480 ©C, ¢/is associated with the
order--disorder transformation”taking place in the alloy

Card in this temperature range.
5/5 There are 4 figures and 10 references, of which 9 are
Soviet and 1 is German. X/
SUBMITTED: October 13. 1959 i
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AUTHORS ¢ PresnyakoV, A.A. and ChervyaE%gg{Eégé. (Alma-Ata)
R T iR T TS 2
TITLE: Oon Super—ductility of théﬂAluminium}'inc Alloys of the

Eutectoid Composition

YERTODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh

nauk, Metallur jya i toplivo, 1960, Nr 3, pp 92 ~ 98
+ 1 plate (USS ) .
ABSTRACT: The present paper describes the results of a systematic

study of the effect of the composition and thermal history
of the aluminium-~zinc alloys on their ductility at
various temperaturess Maximum ductilitg was observed in
the 80% Zn-Al alloy, quenched from 4oo °C and tested at
275 C: elongat.on of 628% was obtained in this case,
with the test piece still unbroken owing to the limitations
imposed by the dimensions of the testing equipment. No
super—ductility was ohserved in test pieces, quenched from
temperatures below 275 € or tested at temperatures above
the temperature of the eutectoid transformation. Only
alloys contain.ng between 71.6 and 88.0% Zn were capable .
of displaying supernductility and although the effect was
obsegved in specimens quenched from any t emperature above
Cardl/4 275 C, the higher the gquenching temperature the higher
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Card2/4

was the degree of syper-ductility. The variation of
strength of the quéﬁched specimens in the super-ductile
condition differed considerably from that of other

alloys of the system. 1In the moment immediately preceding
the onset of super-ductility, the load carried by the test
piece was small but measurable; further deformation of
the specimen took place under a lad so small that it could
not be measured by the equipment employed in the experi-
ments. The results of X-ray diffraction analysis of a
series of Zn-Al alloys, subjected to various heat treatments,
showed that the onset of super-ductility is accompanied
by far-reaching changes in the crystal lattice. The
character of these changes correlated with the results of
microhardness measurements and theoretical considerations
led the present authors to the conclusion that the process
of stabilization of the metastable structure formed as a

result of spontaneous decomposition of the 52 solid

solution play a predominant part in the phenomenon of Lf//
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super~ductility, observed in the Zn-Al alloys. This view

is supported by the following facts: 1 - no super-

ductiliity is displayed in the absence of metastable condition,

associated with the eutectoid tgansformation, i.e. in the

alloys quenched from below 275 C; 2 - mno super—ductility

is observed in specimens quenched from temperaturgs higher
300 C:

d tested at temperatures above
ductility increases with rising
quenching temperature, this effect being obviously associated
with the higher degree of metastability and consequently
with a higher intensity of the diffusion processes;

4 - the phenomecnon of super—ductility is not observed in
homogeneous alloys that have attained the state of
equilibrium; 5 - the degree of super—ductility depends

on the quantity of the phase taking pact in the stabilizing
processes; the alloys of the eutectoid and near-eutectoid

composition consist almost exclusively of such an fagetive"
material; the further away from the eutectoid is the

Card3/4 composition © rtion of the “ijnert"

than 275 C an
3 - the degree of super-

f an alloy, the larger propo
L
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SUBMITTED:

Card 4/4

APPROVED FOR RELEASE: 03/14/2001

material it contains and when a certain critical content

of the inert material i& .reachéd: , the alloy loses its
super-ductile properties. Bince super-ductility in certain
Al-Zn alloys is associated with the condition of and the
phenomena taking place in the aystal lattice at elevated
temperatures in the presence of externally applied stresses
it must be concluded that not only the boundary regions

of the interacting phases but the whole volume of the
crystal takes place in the processes associated with super-
ductility. There are 5 figures, 2 tables and 17 references,
11 of which are Soviet, 4 German and 2 English.
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AUTHORS ; Presnyakov, A.A., Duysemaliyev, U.K. and Mironenko, Yu.P.
TITLE: -On'PlasticiEI of Some Zinc-Base Alloys v

PERIODICAL: Tsvetnyye metally, 1960, No.1ll, pp.76-81

TEXT:3 The object of the investigation, described in the present
paper, was to obtain data on plasticity (as measured by the
reduction in area of temsile test Pieces) of zinc-rich binary
alloys containing 0 ~ 5.5% Al, o - 3.0% Cu, 0 - 3.0% Pb and

0 -« 10.0% Cd both in the as-cast and homogenized condition, The
test pieces, with the gauge length 5 mm in diameter and 20 mm long,
were machined from cast rods, The homogenization treatment
consisted of 144 h at 365°C in the case .of Zn-AlMalloys, and

104 h at 370°C in the case of the Zn~gu4¥lloys?m The tensile tests
were carried out at various temperaturess covering the 20 to 400°C
range., All alloys were subjected to static tensile tests which
also provided data on the strength of these alloys; in addition,
the Zn-Al and Zn-Cu alloys were tested under dynamic conditions, the
rate of strain in this case being of the order of several m/sec.
Side by side with the mechanical tests, microhardness measurements

and metallographic examination were carried out (by engineer
Card 1/4
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On Plasticity of Some Zinc-Base Alleys

N.S.Sakharova), The following conclusions were reached:

(1) Unalloyed zinc is characterized by two temperature ranges of
high plasticity (150 to 230 and 350 to QOO’C) and two brittle

ranges (20 to 150 and 230 to 350°C): at temperatures above 4oo'c,
plasticity of zinc rapidly decresases. In this respect,
electrolytic zinc differs little from granulated metal, except that
the maximum values of plasticity, attained by the latter material,
are somewhat higher. (2) The general character of the temperature-
dependence of plasticity of zinc is unaffected by the introduction
of small quantities of aluminium, copper, lead and cadmium.”] The
position of the first maximum of plasticity changes from 200 to
100°C in the Al~ and Cd-bearing alloys and to 125 - 150°C in the

Cu- and Pb-bearing materialsg the position of the second maximum
is practically unaffected by the presence of these alloying
additions, (3) With increasing content of the alloying additions
studied, the plasticity of zinc decreases in the ranges of high
plasticity and remains constant or slightly increases 3in the brittle
temperature ranges. cadmium reducss plasticity of zinc at all
temperatures, its effect being most prenounced within the plastic
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On Plasticity of Some Zinc-Base Alloys

temperature ranges. (4) Plasticity of Zn-Al alloys containing up

to 0.25% Al is higher than that of pure zinc. (5) on changing the
conditions of testing from static to dynamic, plastizity of zinc

and Zn-Al alloys sharply increases and the second brittle range is,
in the case of zinc, shifted towards the lower temperatures. no
such effect has been observed in the Zn-Cu alloys. (6) Prolonged
homogenization treatment brings about a considerable increase in
plasticity of the Zn-Cu and Zn-Al allcys. The first plastic
temperature range becomes wider at the expense of the second brittle.
range, plasticity in the second brittle range increases and the -
second plastic temperature range becomes less well defined.

(7) The temperature dependence of U.T.S. of pure zinc has two maxima,
each of which is located in one of the plastic temperature ranges

of this material. (8) The temperature dependence of U,T.S. of the
Zn-Cu and Zn-Pb alloys has only ome maximum in the first plastic
temperature range. The corresponding curves for the Zn-Cd alloys
have two maxima when the cadmium content is less than 2.0% and only
one maximum in the case of alloys with more than 2.0% Cd.

(9) U.T.S. of the Zn-Al alloys (both cast and homogenize=d) decreases
card 3/k4
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with rising temperature, passes through a minimum at about 50°C and
a maximum at 100°C, after which it gradually decreases again,

(10) With increasing alloying centent, U.T.S. of zinc generally
increases at all temperatures, The Zn-Pb alloys which are subject
to liquation effects are an exception to this rule, Also; U,T.S.
of the Cd-rich (2 ~ 10% Cd) alloys at temperatures above 200°C is

lower than that of alloys with a lower cadmium content.

(11) Hardness of the Zn-~Al alleys decreases monotonically with
rising temperature. There are 7 figures, 1 table and 10 references:
8 soviet and 2 German,
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AUTHORS: Presnyakov, A.A. and Chervyakova, V.V,

~—the Nature of
prasticit

TITLE: on the Nature O

y, Minima in Solid Solutions

PERIODICAL:  Fizika metallo¥ i metal?%vedeniye, 1960. Vol. 10,
No. 2, pp 291 - 293

TEXT: On the basis of earlier work (Refs. 1-8), the authors

express the view that occurrence of sharp drops (minima) in
plasticity are due to diffusion processes which accompany de-
formations and cause additional distortions and defects. resultingin /
an increase in strength. The experimental data on plasticity and J(
strength anomalies for a number of brasses are graphed in Figs-. 1

and 2. For all these alloys & deviation of the strength indices

is observed in the temperature range which corresponds to the
plasticity minimum whereby for omne of the alloys there is one

strength anomaly, whilst in three other alloys two strength

anomalies were observed. The point of transition from one anomaly

to the other coincides in all cases with the minimum of the drop

in plasticityo It is obvious that this coincidence 1S not

accidentale. The anomalous change in the strength in this range
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is between 4 and 5 kg/mmz, i.e. about 20-30% of the measured

value, which is considerably greater than possible experimental
errors. The authoims consider that the experimental results fully Q<
confirm their earlier expressed theoretical views. They believe
that further experiments will be necessary to elucidate fully the
obtained experimental results..

There are 2 figures and 9 Soviet references.

ASSOCIATION: Institut yadernoy fiziki AN KazSSR
(Institute of Nuclear Physics of the Ac.Sc. KazSSR)

SUBMITTED: March 19, 1960
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Concerning an article by B.1A. Pines ami E.F. Chaikovskii. riz, met.
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L. Institut yadernoy tiziki AN KazSSRH.
(Diffusion) {Sulfur)
(Pines, B.IA.) (Chaikovskii, E.P.)
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AUTHORS : Presnyakov, A.A,, Dautova, L,I. and Klyuchnikov, Yu,F.

TITLE: ’ On Anomalies in the Electric Resistance of Brasses and
Aluminium Bronzes \{ 17

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.1l0, No.5,
pp.676-680

TEXT: Earlier work (Ref.10) reslated to phenomen of homogeneous
ageing of unsaturated solid solutions and also (Ref.11) to
investigation of the changes in the crystal structure of brasses
with temperature and microhardness after various heat treatments.
Particularly, the anomalous temperature dependence of the crystal
lattice parameter of the brass in the temperature range 200 to
300°C was observed when an increase in temperature did not result
in an increase of this parameter but in constancy or even a
decrease. This fact, and alsc the character of the microhardness
changes with temperature, led to the conclusion that ordering takes
place in Cu-2Zn ¢-solutions and particularly that ordering also
explains the homogeneous ageing;. In this paper, a continuation of
this work is described which was devoted to investigating the
kinetics of the process of ordering of a-solutions of Cu~Zn and
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Cu-Al. Alloys containing 5, 10, 15, 20, 25, 30 and 38% Zn and

1, 2, 3, &4, 5 and 6% Al were investigated, determining the
dependence of the specific resistance on temperature and duration
of tempering of quenched specimens, The brass specimens were in
the form of 2 mm diameter wires and the Al bronze specimens were in
the form of 1 x 10 x 200 mm strips, The wire (500 mm long) was

wound into a spiral, Twin copper conductora were welded on, by
arc welding, to the ends of the spirals and the strips for the
purpose of connection to the supply and potentiometric terminals
the bridge; this enabled carrying out heat treatment without it
being necessary to re-solder the leads. The resistance was
measured with a double Thomson-Wheatstone bridge of an accuracy of
0.05%., For eliminating oxidation during heat treatment, the
specimens were coated with a layer of liquid glass. Quenching was
in iced water after soaking for 45 min at 800°C. The quenched
specimens were subjected to tempering at 100, 200, 300, 400, 500
and 600°C for durations of 10 min to 12 hours, followed by air
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On Anomalies in the Electric Resistance of Brasses and Aluminium
Bronzes

cooling. Fig.l to 4 show the curves of the relative changes in
the resistance as a function of temperature and tempering time,
taking as 100% the electric resistance of the quenched specimens,
Fig.5 gives the dependence of the specific resistance of Cu-2Zn
alloys on the composition for various states (after 80% deformation,
after annealing for 1 hour at 600°C and after quenching from 800°C).
The following conclusions are arrived at:

1) Analysis of the chenges of the electric resistance of brasses

as a function of the tempering temperature confirms the presence

in these of the process of ordering.

2) .The maximum ordering manifests itself for a Zn content of

10 and 30 wt.%.

3) The process of ordering is preceded by the occurrence of the
K-state in the case of long duration annealing of quenched alloys
at 200 to 300°C, which then changes into ordinary ordering, the
maximum degree of development being achieved at 400°C, Tempering
at 500°C and above leads to the formation of a complete disorder
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On Anomalies in the Electric Resistance of Brasses and Aluminium

Bronzes g
state of the brasses., \L//

4) Occurrence of the K-state and of ordering also occurs in
Al bronzes,
There are 5 figures and 14 references: 8 Soviet and 6 Non-Soviet.

—

ASSOCIATION: Institut yadernoy fiziki AN KazSSR (Institute of
Nuclear Physics AS KazSSR)

SUBMITTED: February 20, 1960 (initially)
June 5, 1960 (after revision)
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E201/E491
AUTHORS : Starikova, G.V. and E;gggxakovaé&%&ﬁm
TITLE: Change in Mechanical Properties of Nichrome on

Formation of the K-State

PERIODICAL: Fizika metallov i metallovedeniye;, 1960, Vol.10, Nc.6.
Pp.943-945

TEXT: The anomalous rise of the electrical resistance on

annealing of nichrome after quenching was ascribed by Thomas

(Ref.1) to formation of the K-state. The present authors report
that the tensile strength of nichrome wire, 3,9 mm in diameter .

was not greatly affected by annealing at comparatively low
temperatures but a 400 to 500°C anneal raised the strength by 6% V/
compared with the strength of quenched non-annealed nichrome. i
Annealing at 600 to 700°C lowered the tensile strength again.

These changes in the tensile strength were ascribed to formation of
the K-state and its subsequent destruction above 500°C. The

results obtained are shown in Fig.l and 2. Fig.l gives the

tensile strength op (in kg/mm2), contraction 7 , and

extension & as a function of the annealing temperature (0 to
700°C}). Fig.2 shows the plot of opg and ‘W against the
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¥

duration of the #450°C anneal (in minutes). There are 2 flgures
and 3 references: 2 Soviet and 1 non-Soviet. J/

——

ASSOCIATION: Institut yadernoy fiziki AN KazSSR
{Institute of Nuclear Physics AS KazSSR)

SUBMITTED: July 4, 1960
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AUTHORS: Vinnisskiy, A. A. and Presnyakovl Ae Ko
TITLE: The Experimental Desermination of the Coefficient of

Friction in Shrinking

PERIODICAL: 7avodskaya laboratoriya, 1960, Vol. 26, No. 12, p. 1405

TEXT: Already previously, the au<hors (Ref. 1) suggested determining the
coefficient of friction by means of a "cutting hammer", which permits

studying the change of friction in deforming in various regions of deforma-
tion, which is not possible in the case of other methods. For comparison, |
the coefficients of friction were determined according to the shift method {%\
(Ref. 2). The shifting force was recorded by the registance pickup using an
cgscilioscope of the type MMA0-2 (MPO-2). The oscilloscope showed a maximum

on the curve, which corresponds %o the instant at which the adhesive fric-

tion is overcome. Thus, already the first experiments prove that gliding

and adhesion differ. The results of the expariments made to determine the
coefficient of external friction are shown in a figere. The rules governing

the change in the coefficient of friction, measured by means of both types
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The Experimental Determination of the Coefficient $/032/6G/026/012/023/03%¢
of Friction in Shrinking B020/B056

of apparatus, are practically the same. The coefficients of friction are
near 0.5 at a degree of deformetion below 10%, and drop rapidly if the
shift method is applied, and less rapidly when using the "cutting hammer”
method. With equal degrees of deformation, the coefficients of friction

of both alloys are practically the same. If the degree of deformation is
increased, the values of the coefficients of friction decrease, and converge
to a value somewhat below 0.1. There are 1 figure and 2 Soviet references.

ASSOCIATION: Ingtitut yadernoy fiziki Akademii nauk Kazakhskoy SSR
(Institute of Nuclear Physics of the Academy of Sciences
Kazakhskaya SSR)
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AUTHORS: Presnyakov, A.A., Dautova, L.I. ,\
B—L— v

TITLE: The Anomalies in the Properties of Zinc
PERIODICAL: Doklady Akademii navk SSSR, 1960, Vol. 132, No. 2, pp. 333-335

TEXT: The present paper deals with investigations of the temperaturs
dependence of the structure and properties of zinc. A kind of zinc with 0.0%%
impurities was investigated which is produced in an electric furnece. In the
diegram of Fig. 1 the plasticity, the elongation, and the deformation resis-
tivity of the material at different temperatures is graphically represented.
The results of X-ray diffraction studies are graphically represented in Fig., 2.
Here it is shown that the change of the lattice constant a is of complicated
character with rising temperature. The corresponding curve divides into three
branches. The parameter ¢ changes monotonically but with different temperature
ocoefficients within the range up to 120° C, from 120° - 180° ¢, and beyond
180° C. In all temperature ranges investigated Sup to 220° C) the nature of
the erystal lattice does not chenge, but at 120 and 180° ¢ very fine changes
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take place in the lattice. From the fact that at these temperatures no changes
of volume, but changes of the coefficiert of thermal expansion occur, the
authors draw conclusions as to phase transitions of the second kind. This is
also indicated by the character of the changes of the electric resistivity in
zinec single crystals. The dependence of the electric registivity on temperature,
constructed according to date dy 3.N. Rabotnov, 18 graphically represented in
Fig. 3 (Ref. 11). A.F. Plekhenov and M.I. Kognev (Ref. 12) formed the same
opinions when analyzing the changes in the properties of zinc. N.V. Ageyev et al.
(Ref. 13) are also mentionedj they referred to spin-ordering. There are 3}
figures and 13 references; 11 of which ara Soviet.

ASSOCIATION: Institut yadernoy fiziki Akademii nauk KazSSR (Institute of Nucleex
Physios of the Academy of Scisnces, Kazakhskaya SSR)

PRESENTED: Jenuary 6, 1960; by I.P. Bardin, Academizcian

SUBMITTED: January 5, 1960
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Specialist Education RSFSR, Krasnoya?sk Inst of ?nEKL 110:61
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'Akad.emiya nauk Kazaknskoy SSR. Imstitut yadermoy fiziki.

Metailovedeniye 1 obrabotka metallov davleniyem (Physical Metallurgy and
Pressvorking of Metels) Alma-Ata, 1961. 183 D, (Series: Trudy Institute
yadernoy fiziki, t. &) 2,450 coples printed., ;

Resp, Eds,.: I. G. Grinman and A, A, Presnyakov; Resp. Secretary: V. V. Chervyakova;
Eds,: M. Ya, Brailovskaye and T, T, Shevchuk; Tech. Eds: Z. P, Rorokina.

PURFCSE: This book is intended for scientific research workers, techrical
persomnel in indnstry, and students and aspirants interested in problems of
physicel metallurgy end the pressworking of metals. )

COVERAGE: The book, Volume IV of the Transactions of the Institute of Fuclear
Pnysics, Academy of Sclences Kazakh SSR, contains papers reviewing problems of
physical metallurgy. Attention is glven to a consideration of metal ductility,
strength, phase transformation, and the ordering of various alloys, and to &
discussion of the diffusion mechanism of the plasticity. Experimental findings
¢oncerning strength, deformation, and external friction in the working of non-
ferrous metals and alloys are included in papers deeling with metal rolling,
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Froblems cf eutomatic inspection and control of miltidraft vwire-draving
trames are also considered, Most of the papers are accompanied by reference=z,
the majority of which are Soviet.

PAKIE OF CONTENTS:

Xirillov, P, G. On the Proble «f the Deformation Mechanism of
¥etallic Solids ' 3

Gherncusova, K. I., and A, A, Presnyakov. On the Question of the
Ductility of Copper-Alumimm Alloys 9

Presnyakov, A, A., V. V. Chervyakova, and K, K. Kasymbekova. On the

Trablem of the Nature of Ductility Downfall in Alyminum Alloys 15
Presnyskov, A, A., and V. V. Chervyakova. On the Superductility of
Eatectoid AliiEnum—Z:an Allnys 23

Starikova, G. V., and A, A, Presnyskov. On the Abnormal Increase of
Daetility of a + B-Dragses 3%
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gtarikova, G. V., and A, A. Presnyakov, Investigating the Ductility
of p-Brass —

Presnyakov, A, A., and L. I. Dautova. On the Problem of Polymorphism

of Zine

Presnyekov, A, A, and L, I. Dautove. On the Nature of Cold-Shortness
T4 Metals and Alloys

Presnyakov, A, A, On the Couses of the Anomalies in the Ductility of
‘Metal Alloys

Presnyakov, A, A., L. I Dautova, and Yu, F. Kiyuchnikov, Concerning
Bome Special Features of the Changes in the Microhardness and Crystal
atructure of Brass

Presnyakov, A, A., L. I. Dautova, and Yu, F, Klyudrikov. On the Anomalies

I3 the Bilectrical Resistance of Brasses and Aluminum Bronzes

!
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Klyuchnikev, Tu. F., and A, A, Presnyakov, Anomalies in the Electrical
Resistance of the Cu-Ni Allsys ‘ Th

Nysanbayev, 3, N., and A, A, Presnyakov, On the Effect of the Crystalli-
zation Rate on the Structire end Properties of Commertial-Grade Metals 178

Presnyakov, A. A., Yu. A, Gorhan', and V, V. Chervyskova, Concerning

£¥e Bquilidrium Diagram of the Al-Zn Alloy 85
Chernousova, K. T,, and A, A, Presnyakov. The Effect of Vanadium on the

Structure and Properties of Coppe+-Base Alloys 89
Mironenko, Yu. P, The Use of Wound Transducers in Strain Geges 95

Presnyakov, A, A., and A, A. Vinnitskiy. On the Method of Determining
¥neExternal-Friction Coefficient by Conical [Hammer] Heads g7

Presnyakov, A, A., and A, A. VipnitsiKdy. The Method of Determining the

55ction Unit Forces in Metal Rolling 100

4
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Friction Forces in Metal Rolldng ~ 102
Presnyakov, A, A, Concerning the Dependence of Rupture Strength on
Temperature 107
Presnyakov, A, A, On the Problem of the Diffusion Mechanism of

‘Flastic DePormation 111
Vianitskiy, A, A., and A, A, Presnyakov. Experimental Determination

of Fricticn Coefficlents 1n Flattening 116

Grirman, I, Gey As G. Yegay, L, S, Mikhaylova, and Yu, V., Oveov.
(mjectives of Automatic Inspection and Control in the Wire-Drawing Process 122
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Protrelectronic Mizrometer for Gaging the Diasmeter of Movimy Wires
nr Threads
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inite processes. The first dip was observed in the low temperature range during Q$\

the most intense aging, i.e., atoms diffusion at the formation of the second

phase (intermetallic AloCu), and the dip was clearly connected with transformatlons,

- for in homogenized specimens the dip was much less expressed. The second dip in
the Al-Cu system at about 300°C coincided with the recrystallization maximum during
deformation in tests, and the third dip with a2 minimm at about 425° was most
clear in two-phase alloys and could be observed in the range of intense dissolving
of the second phase particles, i. e., the phenomenon again was connected with aif-
fusion. Alloys crystallizing with a hexagonal and dense lattice behaved charac-
teristically, and the addition of the second component in all Zn-Mg compositions
displaced the first plasticity maxinum toward lower temperature. This was ob-
gerved with additions of Al, Cu, Fb, cd to Zn, and of Al, Zn and ca toyMg. The
plasticity maximum shifted by T - 100°C. The rate of load applivation in tests
had & considerable effect, and the plasticity dip practically disappeared at def-
inite load rates (this observation had been made also by other authors previously).
A higher rupture rate in AlL-Cu systems raised by 1ow-temperature plasticlty dip kv
100°C, and in tin bronzes by 200°C. The pehaviour of alloys in different states
indicated that plasticity is lowest in cast metal, highest 1in hardened metal.
Dendritic heterogeneity reduced the plasticity, but it is possible that the drep
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of plasticity was due to dissolution
fusion. The presently accepted opin
the hardened (metastable) gtate is due to
solution state is wrong. for tae highest -
least plastic ones. 1t is apparent that
4o intense stabilization at rates ation rate.

hat the plasticity may be ralsed by 2 rom the nomogene-
ous metastable to the heterogeneous equilibrium state, provided the transformation
rate is fast enough (Ref. 28: 0sipov. k. A., "Izvestlye AN SSSR", OIN, 1951, no.6}
iIn general, the experimentea data show that the plasticity dips are connected with
deep transformations in the c1¥ jce of alloys developing py dif As
to the superplasticity effect, t a pecullar feature of
Al-Zn eutectic alone- It was that had crystallized at
a high rate, and slight traces of the Al-Si eutectic. Micros-
coplc, X-ray and microhardness
is the development of atapilization during
table state. s panied with intenseé decomposi -
tion, ©the kinetl n rate. Stabilization is

connected with a transfe the other, and their

/ /
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mobility increases with the weakening vond. This accounts for an abrupt lncrease
of plasticity. It was found that the effect arises only in the case of a high
content of the second component in the eutectle, considerable change of 1ts solid
solubillty, and the possibility of obtaining 2 considerable metastability at
"quenching" of eutectic from 1iquid. It was observed that decomposition during
the hardening of the Al - Zn eutectoid takes place in two stages. The first shage
occurs in the process of hardening itself and consists 1in "re-decomposition“ of
theﬂg solid solution and the formation of aluminum solution with very little zinc,
and zinc solution with very 1{ttle aluminum. Their lattices are coherently joinsd.
It is reflected in X-ray photogrephs by very blurred or even vanished back lines.
The second decomposition stage at deformation eliminates the "re-decomposition",
and the superplasticity effect is due to a diffusion of atoms. In dynamic tests
of specimens all anomalities of plasticity disappeared. Thus, studies led to the
conclusion that plasticity anomal.ies are caused primarily by deep transformaticns
in alloy lattices. It is presumed that studies of engineering alloys will provide
data for obtaining high engineering properties by preliminarily selected heal and
deformation techniques. There are 4 figures and 28 references: 26 Soviet-bloc
and 2 non-Soviet-blcc.
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Figure 1: variations of plasticity Flgure 2: Displacement of the dip mini-

dips in solid solutions with face- mum in Al - Zn systems .
—centered cubic lattice. a-pure met- . (1) - temperature og, (2)'- Zn % in alloys
al, b, C» d-solid solutions with in- ’

creasing alloy components content
(1) - reduction of area,(2) - tem-
parature
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, (2) tem-
Figure 3: Plasticity dips in Al -Cu alloys; 1) - reducti?n of area, (2)
perature °C
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PRESHYAKOV, A.A.; DUYSEMALIYEV, U.K.; CHERVYAKOVA, V.V.

Effect of small amounts of addition alloys on the serviceability of.
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AUTHORS: Chernousove, K. L PI‘esnya\mv’,‘—_!“\;i\;w
TITLE: on the pruhlem of duchiliby of copper—alumlnum alloys. (A short
l'eporl,)
PERIODICAL: Referativiyy zhurnulf Mctallurgiya, no. ', 1902, 05-20, ahetract
31150 ("Tr. 1n-ta yadern £iz. AN (azSSR, NO. B, 1961, g-1h)
TEXT: The investlgations were carried put on Cu-Al alloys melted in ‘
graphi't,e crucibles out of the foll oning initial materinls cu of Mo grade and
Cu-S50FAL adaitional alloy Yo produce A~ a Ak 000 ( AVOOO) (for ©he alloy with
12% AL) aluminum was used. samples 9 o mm in diameter were tested on :
tension in 2 cast state 8% 100 - poo’c after a prelimina 15 minute 27pOSUre to //%/
the testing temgerature The Cu-12% Al alloy wWas teste in a cast state, ina
hardened at 700 c stvate after 2 10 -houl exposure to whils tempem'l;ure, and in 8 \
dli‘t‘usion—unncaled tate (B0 ho. cs &b 00°c, B nours at 500G, hours ab 200°C ‘
and furnace cooled), The strengt of alloys decreases e slovly with the i
£ Low BiloyH. With an jncrense AL contenv to 5-12% '
with @ Lvnnnﬁ.lon through he

the case O
of the strength
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On the problem of ductility ..,

maximum nt "')OOQC. he ductiliby rediuces at the temperaturs of > 200°C and for
most alloys it remalns low up to YOO(C; at temperatures over H00 C the ductility
of homogeneous alloys lncreases with the increase of alloyage. The ductlility of
Cu-12%A1 alloys increases sharply from SOUOC upwards, A hardened alloy is
characterized by a lower ductility value, A diffusion-annealed alloy up to
100°C has a zero ductility value, at 500°C some increase 1s observed and at 600
a rabbling with the preceding reduced ductility zone takes place, A high
ductility is connected with the transition through the temperatures of phase
transformations {5+ Y -7 A, o+ /3' - o +/5 short heabing, a 15 minute expo-
sure to the testing temperature make possible to fix at the testing temperature ;
a certain amount of metastable phase, with an increasa of temperature /ﬂ-phase i
decomposes at a high rate into %+ W'.

9%

M, Matveyeva

[Abstracter's note: Complete transiation]
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AUTHORS: Presnyakov, AL AL, Chervyakove, v. V., Kasymbekova, %, F.
/.//—4‘~,_... .
TITLE: On the problem of the nature of ductility dips with aluminum 2110yS

PERIODICAL: Referativnyy zhurnal, Metallurglya, no. y, 162, 25, abstract BI146
("1rr. In-ta yadern. flz. AN KazSSR, no. 1961, 15-22)

TEXT: In order to establish 2 connection of ductility dips with diffusion
2 processes. alloys of Al with 0.8, 2.6 and hgb Cu were investigated. The samples
were subjected to static tension and was determined as & function of the time !

of diffusion annealing, hardening temperature, duration of the expnsure to .
different testing temperatures and the rate of heating. It is established that ! ,*/
the aging causes the appearance of dips on the ductility curve. only in the case ¢

of diffusion—annealed samples (during 168 hours at 520°C) and cooled at @ rate

of 3 degree/min no ductility dip was observed, Thus the disappearance of the dip

is connected with the absence of aging with an alloy in the state of maximum _
equilibrium. in a hardeged state the alleys prove to be most ductile and the :

dip in the region of 100°C is the 1east developed. An increase of hardening

temperature from 250 to BSGOC causes & sharp increase of \’/ ., On gransition to

card 1/2

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001343010003-6"



LS Es '-m ’

"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6

LWM%WQWW&aﬂ 25 583 BRI EQ g =S
K - Lol

8/135/62/00G/60h/0595/201
On the problem of the nature ... AUS2/R101

hardening temperatures of 500 - 570 °C a further Increase of ductilit vy is observed,
The effect of recrystallization was studled on Al-Cu alloys with 0,8, 2.0, §.1%
Cu and on silumins with 0.4%5, 1.1, 3.3, 6.7, 11.7 and 18Y% Si and also on commer-
cial Al, After a cold deformation by 50%, hollow eylinders for X-ray diffrac-
tion study were turned of blanks, The bhack radiography was performed in the
tempelature chamber, The experiments were carried out up to 200 and > 300 °C
cvery 50 and in the range of 200 - 300 °c every 20 The radiograms were
processed photometrically to determine the width and intenslity of the lines,

The beginning of recrystallization was determined from the emergence of isolated .
spots, In Al-Cu alloys the beginning of recrystallization was reglistered at :
220 - 260 C, in the Al- Si system the beginning of recrystallization spreads over -
the range of 220 - 350 C An increase of the Si content to 3,3% reduces sharply
the number of spots. 1In the Al-Cu system a falrly good colncldence between the
maximum intensity temperature of development of recrystallizatlon processes with
the zone of a sharp decrease of ductility characteristics is observed. 1In the
case of silumins a shift over the temperature scale of the range of the most
intensive development of the recrystallization process 1s observed depending on:

the composition, There are 11 references,

. 1 7]
[Abstracter's note: Complete translatlon] M. Matveyeva
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AUTHORS: 3£9§E¥§ggy, A:,ﬁif Chervyakova, v. V. . -

TITLE: On superductility of eutectold A1-Zn alloys

PERIODICAL: Referativiyy zhurnal, Metallurglya, no. i, 1962, 29, abstract W1167
("rr. In-te yadern. fiz. AN KazSSR", no. L, 1961, 23-32)

TEXT: The changes of crystalline lattice accompany ing the phenomenon of
"superductility" were studied by the X-ray diffraction method. The radiograms
by Debye camera and in 8 camera with & flat cassette in Cu-K%i-
with Ni-filter. The radiograris were ctrically, the
d from the 333 and ool lines. ts of the measures
e lattice parameter of the 8 of the Al-Zn alloy ’
depends on the statb the ; m value ed with 2
freshly hardened all with : . The main
part in the origin of supe in Al-Zn systems 1s played by the processes
of the final stabilination of the metactable structure, which arises as a result
of & spontaneous decomposition of ﬁz—aolld golution, The phas?e 1attices are
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On superductility of eutectoid Al-Zn alloys A052/A101

.1

highly distorted at a spontaneous decomposition of /3 -solid solution, which is
probably the reason for a sharp decrease of solubilify of components in a
hardened alloy. There are 18 references. . /

M. Matveyeva

[Abstracter's note: Complete translation) . . .

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6"



"APPROVED FOR RELEASE 03/14/2001

o) Den’/Uu G. v

/ f 4 giar tkov a,
AUTHORS
. on e ano
TITLE:

reravl" jy

. Qe
?F»RIODICAL . (mr r. in-t

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86 00513R001343010003 6

CIA-RDP86-00513R001343010003-6"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6

1.
!
u
l
i

5/137/62/600,/004/094/201
On the anomalous decrease ... ~052/A101

The megnitude of the anomdous increase of 8 is approximately proportional to i
the amount of the undecomposed surplus o/-phase; in connection with this a
decroase of the rate of heating leads to an {norease of O owlng to the formation
of alloys in a higher state of equilibrlum, There are 10 references,

M. Matveyeva " .

[Abstracter's note: Complete translation]
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AUTHORS . Starikova, G, V,, EEEEEZEEQXL_E;_F-
TITLE: Investigation of ductility of ﬂ -brass

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 19, abstract 3I119
("Pr. In-ta yadern, fiz. An KazSSR", 1961, 4, 39-41)

TEXT: An investigation was carried out on the effect of phase transicion
on ductility of 2-phase brasses. The investigation was carried out upon speci-
mens of brass J}-52 (L-52) 1in the cast state with a cross-section of 5 x 20 mm
of the working part. Under static tension at temperatures of 300 - 600°'C #*
one observes a sharp rise in ductility. and a drop in the resistance to deforma-
tion, which may be explained by a transition to an unordered state. 1In the
region 570 - 600°C one cbserves a ductility rise connected, apparently, with
diffusion processes occurring in the{ﬁ-phase at these temperatures, There are
5 references.
M. Matveyeva

[Abstracter!s note: Complete translation]
[* Editor's note: In the Russian original somethin seems to be missing at this

spot.]
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Polymorphism of zinc. Trudy Inst.lad.fiz,AN Kazakh.SSR 4 :42-47
161, (MIRA 14:8)
(zinc~-Metallography) (Polymorphism)
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AUTHCRS: Presnyakov, A, A., Dautova, L, I,

TITLE: On the nature of cold brittleness of metals and alloys

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 24, abstract 31143
("Tr. In-ta yadern. fiz. AN KazSSR", 1961, &, 48 - 52)

TEXT: The article considers the literature data on the nature of cold
brittleness of metals and cites data on the change in the ductility of Sn as &
function of temperature and on the change in Zn strength as a function of tempera-

ture. It is pointed out that cold brittleness 1s observed in metals with a

definite type of crystal lattice, however the fact of a metal belonging to a

definite type of lattice does not determina its behavior at low temperatures, v
The transition of the metal to brittleness is caused by a re-arrangement of the v
structure, leading 1o a strengthening of the binding forces in the lattice and

the rise in their’'directivity: 1t occurs in a temperature range whose width

decreases as a funection of the transformation kinetics from one structural state

to another. The transition from plasticity to brittleness is, as a rule, preced-

ed by a more or less annsiderable increase of plasticity in a narrow temperature
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On the nature of cold brittleness ... A060/A101

region, caused by & preparatory stage of transformation. There are 30 refer-
ences,

P. Zubarev

[Abstracter's note: Complete translation]
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ARUTHOR: __ Presnyakov, A, A.

TITLE: On the causes of arising anomalous ductillty in metal alloys

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 33, abstract 51185
("rr. In-ta yadern. fiz. AN KazSSR", 1961, v. B, 53-62)

TEXT: On the basis of literature data and his own experimental investi-

gations, the authnor discusses and analyzes regularities and anomalies in the -
changes of ductility of Cu-, Al-, Zn- and Mg-base metal alloys. The analysis is v
based on phase transformations and diffusion phenomena, There are 43 references,

M. Matveyeva

MAbstracter's note: Complete translation
L .

Card 1/1

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010003-6"



"APPROVED FOR RELEASE:

s SO e R L

03/14/2001

£l

BRI,

1 CIA-RDP86-00513R001343010003-6

SR B SRR T S eRE
ey """-iﬁr‘?:'!is‘”ag:;’:x?

B o

8/137/62/000/003/137/191

£052,/A101
AUTHORS Ezﬂrly’aﬁk_gyj A, A,, Dautova, L. T., Klyuchnikov, Yu. F. .
TITLE: Gn some peculiarities of changes 1n microhardness and ecrystal struc-

ture of brasses

PERIODICAL: Referativoyy zhurnal, Metallurglya, no. 3, 1962, 56, abatract 31357
("pr. In-ta yadern. P1z. AN KazSSR) no. B, 1961, £3-68)

TEAT: ‘The changes in micronardness of brasses as a function of composition
at hardening at different temperatures were {nvestigated, and also an X-ray study
of the crystal structure of alloys at higher temperatures Wihs enrried oub, The
microhardness of brasses containing 5 - Wog Zn was measured, The microhardness
of alloys in & cast state and after hot deformnation { ~v700 C) and annealing

(4 hours at 600 and 800°C) was determined, On thne microhardness curve of cast b’//
samples maxima are observed which indicate the presence of certain changes 1n the
phase composition of alloys. A considerable decrease in the mlcrohardness of
alloys with } o5% Zn after annealing is considered to be connected with the
fixation of ‘the smelt, that 3is with the hardening of the liquid. After deforma-
tion and annealing an ordering takes place in alloys, wlth the formation of &
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mixture of two phases, The annealing of brasses at a high temperature with a

slow cooling leads to the fixation of the high-temperature state relatively

unstable under usual conditions. The annealing of brasses at 600%¢ glves the

most balanced state which is characterized by the lowest mierohardness, At

lower temperatures of a Long-time tempering 2 groups ot alloys undergoing certain

chang. are noted, Alloys /] 85 (L85) and /180 (L8O) after tempering at 400°C

during 4 hours display a sharp inerease of mierchardness. The microhardness of <
A75 (L75) brass increases sharply after 4 hours! temporing at 500°C. In/1 9%
(L95), ST 90 (L90) and 170 (L70) alloys no structure conversions take place,
and their strueture stabilizes after the lst amnealing, The X-ray study has
confirmed that the equilibrium solid solutions have considerable fluctuations

of the composition in individual blocks or groups of blocks, There are 1k
references,

A, Rusakov

[Abstracter's note: Complete translation]
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